























Sweeteners Sugar, Corn Sirup, and Dextrose, 1952-61

'PER CAPITA USE AND TRENDS in the

CANNING INDUSTRY
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Table 5.--Use of sugar and dextrose by the canning industry, by years and geographic areas,
1952-1961 1/

s : New : Middle : North : s f w f United
weetener and year f England f Atlantic f Central outh i est : States

: 1,000 1,000 1,000 1,000 1,000 1,000

: : : tons - : tons tons tons tons tons

Sugar (refined): H
1952 ccesnnnanesanenst 23 106 105 88 226 548
19530 eeecnccennccnnsat 26 . 121 112 100 257 616
71954 . it eseennnnannnst 25 130 123 102 242 622
1955 et anvecocnasaseast 28 136 : 126 98 264 652
1956 .. eecacnenceacnnant 24 ‘ 153 155 116 291 729
1957 cennenoananannnsal 23 149 153 124 288 737
1958 e et eenncncasnenet 25 148 156 142 280 751
1959 et ecoeaasccssnnsei - 27 ' 155 168 144 304 798
1960 .. .ceeececaneannest 25 o 144 _ 180 g S 145 296 790
1961ciutenicnccnnsanst 28 168 228 133 - 298 855

Dextrose (dry basis): :

01952, 0 e esienenesnenat 0.3 3.5 4,4 5.2 12.5 25.9
3953 ceecncecessanesnst L2 4.0 4,1 6.5 10,7 25,5
1954 cieaccaacnonansad .3 4.1 3.7 6.8 9.3 24,2
1955 e s eccaccsecancnat .2 3.9 4.5 6.1 9.9 24,6
119560 caecacnonconsansi .2 4.5 5.7 7.7 10,2 28.3
o .2 4.1 6.4 7.5 8.2 26.4
1958 i eeenvecenannnnal . .2 4.7 7.6 7.5 9,2 29,2
1959 . i euncecancnnnsal .2 3.7 8.1 6.9 8.0 26,9
1960.c e eneceannnssanst .3 3.8 8.1 6.5 8.2 26.9
1961.ucsenccconcaancal w3 4.2 6.8 6.7 7.6 25.6

i/.Area bpundaries'shown in figure 3,

' Sﬁgar,Répbrts, Sugar Div., Agriculture Stabilization and Conservation Service, U. S. Dept. Agr.



Sugar and Dextrose--Canning Industry, 1952-61

ANNUAL AVERAGE RATE OF CHANGE IN QUANTITIES USED
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Canned Fruits

Regulations for canned fruits ordinarily specify 10 different packing media which
may be used at the option of the canner. Two of these, water and the natural juice
of the fruit being packed, contain no added sweetener. The remaining media are
designated as slightly sweetened, light sirup, heavy sirup, or extra heavy sirup.
Each of these may be made with water or the natural juice of the fruit,

The distinctions among the sweetened sirups used are stated in the Food and
Drug regulations interms of ranges in degrees Brix. 4/ These ranges are somewhat
different for different fruits, The details for 8 fruits are shown in table 6. Regula-
tions provide that Brix determinations of sirup classifications be made not less than
15 days after the fruit is canned., This length of time is considered necessary to

stabilize the relationship between the soluble solids in the fruit and those in the
‘added sirup, ’

- Except for fruits packed with no added sweetener (water or natural fruit juice),
‘the. proportion of solids in the sirup as added is greater than that in the fruit. Conse~-
‘quently, the Brix of the sirup, after stabilization with the fruit in the can, is lower
than in the sirup as added. Thismeans that to obtain a given Brix in the final product,
it is necessary to use sufficient sweetener to make the Brix of the sirup when canned

"4/ The Brix hydrometer scale is an a

. pproximate measure of the density, or percent
golidg, in the sirup, o
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Table 6.--Range in sweetener content by type of sirup in canned fruits

(Degrees Brix)

. Slight
Fruits swee%enig : Light : Heavy : E:;:;

Peaches.,..........f Under 14 14 to 18,

Apricots...........: Under 16 16 to 20.8 ;g :g gi:g gg :g-gg.g
Pears....q....o....: Under 14 14 to 17.9 18 to 21.9 122 tov34:9
Sweet cherries.....,' JUnder 16 16 to 19,9 20 to 24.9 25 to 34.9
Souy red cherries,,’ Under 18 18 to 21.9 22 to 27.9 28 to 44.9'
F?Ult cocktail.....: -——— 14 to 17,9 18 to 21.9 22 to 34.9
Pineapple..oe....o.® - 14 to 17.9 18 to 21.9 22 to 34.9

Figsoonuoooovoo-o-of - 16 to 20.9 21 to 24.9 25 to 34.9

Food and Drug Admlnlstratlon Department ea . ‘
p f H h
Welfare, o 1th, Education and

greater than that Jdesired in the stabilized sirup. The difference between the ‘‘put-in”’
and the ‘‘cut-out’’ Brix varies with the fruit being canned, the fruit-sirup ratio, and
the desired density of the cut-out sirup. The quantity of sweetener needed to obtain
a cut-out sirup of the desired Brix is somewhat smaller if natural fruit juice, rather
than water, is used as the liquid ingredient because of the solids present in the natural
fruit juice.

Sweeteners Permitted in Canned Fruits

Sweeteners which may be used in canned fruits (under the regulations of the
Food and Drug Administration) include sugar, invert sugar sirup, dextrose; corn
sirup, dried corn sirup, glucose sirup, and dried glucose sirup, In most canned
products, noncaloric sweeteners also may be used. These include saccharin, sodium
saccharin, calcium cyclamate, sodium cyclamate, or any combination of two or more
of these., Regulations permit sirups made with noncaloric sweeteners to be thickened

with pectin.

For all canned fruits, sugar or invert sugar sirup may be used as the sole
sweetening agent., Mixtures of dextrose with sugaror invert sugar sirup may be used,
In most cases, the weight of the dextrose solids may not exceed one-thlrd of the total

weight of solids in the sweeteners used,

Corn sirup or glucose sirup 5/ may also be used in combination with sugar or
invert sugar sirup, but the weight “of the solids in the corn or glucose sirup must not
exceed one-fourth the total weight of SOlldS in the sweeteners used.. :

Mixtures of dextrose and corn or glucose sirup with sugar or invert sugar s:.rup

are permiftted, In such cases, the maximum proportion of the weight of the solids

in the total sweetener, which may be supplied by dextrose plus corn or glucose sirup,

varies from one=fourth to one~third.

If the mixture of dextrose and corn or glucose‘._,, o

slrup is mostly dextrose, the maximum limit approaches one~third; if the mlxt re' R

is mostly corn or glucose sirup, the upper limit approaches one-fourth.

5/ Corn sirup is defined in the regulatlons as a product obtained from cornstarch
Glucose sirup is a product obtained from any edible starch. ' Co
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Frozen Fruits

The Food and Drug Administration has established no regulations with respect
to the use of sweeteners in frozen fruits; some were proposed years ago but have not
yet been adopted.

Jams, Jellies, and Preserves

These products may be sweetened with sugar or dextrose or any combination of
them. Corn sirup or glucose sirup, either liquid or solid, may be used in any combina-
tion or with any combination of sugar and dextrose provided the solids in the sirup
do not exceed one-fourth the weight of solids of the combined sweeteners,

Honey, with certain limitations, may also be used in the manufacture of fruit
butters.

Canned Vegetables

Most canned vegetables may be prepared with sugar or dextrose without specific
limitations, although the amounts used in actual practice are likely to be small, The
use of corn sirup or glucose sirup is not permitted,

No standards have been established on the use of sweeteners in frozen vegetables.

INDUSTRY PRACTICES IN THE USE OF SWEETENERS

A sampling of firms engaged in canning, freezing, or otherwise preserving a
wide variety of fruits and vegetables in various sections of the United States indicates
that the regulations of the Food and Drug Administration are frequently a decisive
factor in determining the relative quantities of the different types of sweeteners the
industry will use, particularly in canned fruits and vegetables. About half the firms
interviewed which produced canned fruits indicated that they were using the maximum
proportion of dextrose or corn sirup, or a combination of the two that is allowed,

- Some canners indicated that they would use more corn sirup in certain products
Wif,_;‘pe.gu-‘l_ations permitted. Others reported that the need to maintain quality acceptable
to their customers would prevent any substantial or rapid change in the proportions
of t_he‘.,sweeteners used in many products even if the regulations were changed. This
applied particularly to the substitution of dextrose or corn sirup forsugar; although,
in-a few cases, canners reported that the substitution of sugar for dextrose would

.b,‘gyeff._gndesirable effects on quality or would be contrary to the desires of some of
their customers,

..However, as shown earlier, the canning industry’s use of corn sirup has been
increasing about 50 percent faster than that of sugar. Many canners indicated that
’.thg"-loWer.p;'ice"of corn sirup had been an important factor in their decision to use
more corn. sirup and relatively less sugar since 1952, The price differential between
“the.two products has increased substantially since then as shown in table 7. Probably
-f.e;wc,:.,if;,_a‘.,ny,.(_:a..nners ever paid exactly these prices. Nevertheless, the trend in price
differentials shown in the table indicates that the price advantage of using corn sirup
Vv_‘vi,denec_l- by over 80 percent in 10 years, During the same period, the price of corn=--
‘the raw material from which corn sirup is manufactured-~decreased about 29 percent,

- 12 -



Table 7.--Trends in the prices of sugar, corn sirup, and corn, 1952-1961

. Corn siru : C -
Refined sugar, P Differential- orn--season

drums, in ‘average price

Year i MROreSaiy | carlots, o SUEAT MIMMS ioccived by
; New York Sirup farmers
: Dollars per Dollars per Dollars per Dollars per
: 100 pounds 100 pounds 100 pounds bushel
195200000 eet 8,45 7.37 1.08 "1.52
1953.a0ecnaes 8.55 7.32 1,23 1.48
1954, ¢ o0 eaast 8.55 7.32 1.23 1.43
1955000 eeeast 8,42 7.25 1.17 1.35
1956cceecenst 8.59 7.15 1,44 1,21
1957 ceceesnst 8.97 7.36 1.61 1,12
1958 cieeeraat 9.10 7,37 1.73 1.12
1959 aeseneat 9,14 7.31 1.83 1,04
1960.ceennnes 9.25 7.32 1,93 . 1.00

1961l,00cecnss 9.21 7.23 1.98 1,08

The Sugar Situation, Econ., Res, Serv.,, and Stat. Rptg. Serv., U. S,
Dept. Agr.

A number of canners using corn sirup also indicated that the quality of sirup
available to them seemed to have improved in recent years or, at least, to be more
suitable to their needs. Producers of corn sirups have, for many years, offered a
variety of types for sale. Perhaps the most important difference has been in the
degree of conversion of the starch into dextrose and other saccharides. 6/ This is
commonly specified in the trade as DE, or dextrose equivalent. Production to more
exact specifications in this and other respects probably has improved the competitive
position of corn sirup.

Use of Noncaloric Sweeteners

About 10 percent of the canners interviewed used one or more noncaloric sweet-
eners--almost entirely in the production of canned fruits for dietetic purposes. All
of the canners using noncaloric sweeteners also used sugar, dextrose, or corn sirup,
or combinations of these., However, there was no mixing of noncaloric sweeteners
with other types. Most of the canners using noncaloric sweeteners used only calcium
cyclamate, although some use of sodium cyclamate and saccharin also was reported.

From the point of view of the canmers, the noncaloric sweeteners are used to
manufacture products having markets largely separate from those in which products
sweetened with sugar or corn sweeteners are sold, Consequently, questions of
comparative prices, convenience, and quality had little influenceon canners’ decisions -
with reference to their use. ' '

Of course, a certain amount of competition does exist at the retail level, Many
consumers who purchase products prepared with noncaloric sweeteners doubtless do
so for medical reasons which more or less preclude the use of products sweet_ex;e_q. 2
with sugar or with ‘dextrose or corn sirup. However, some part of these proc}qcts
is purchased and used by people who have a choice among types of sweeteners,
although beliefs concerning weight control and health may be important factors in

6/ None of these are sucrose (sugar).
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determining the choice made., No information is available concerning the proportions
of canned products prepared with noncaloric sweeteners which are purchased for
strictly medical or for other reasons.

Forms of Sweeteners Used

Sugar is the only sweetener used by about one-fourth of the canners interviewed,
Two used only dextrose. The remainder, nearly three-fourths of the total, used some
combination of sugar with corn sirup, dextrose, or a mixture of sirup and dextrose,

,. Bagged sugar is still used in about one-fourth of the plants, although canners
‘reported a definite trend in the direction of using more liquid and dry bulk sugar,
Factors which make it profitable for certain canners to receive part or all their
sugar in bags include:

1. The small quantity of sugar used by certain plants, Many small plants with
short seasonal operations use only a small quantity of sugar. This can be transported
to the plant in bags, stored there, and used, at less cost than in liquid or bulk. More

' ‘expensive.equipment is needed to handle sugar in liquid or bulk form.

' 2, The opportumty toobtainareturnload for delivery trucks under circumstances
~which result in lower costs to the canner, Canners who make deliveries of their
_products in owned or leased trucks sometimes can reduce the cost of transporting

‘sugar to their plants by using the same delivery trucks to haul sugar as a return load.

This procedure is not feasible for liquid or bulk sugars because they require special
types of trucks,

3., Preference for brands of sugar available only in bags. Imported sugar in
refined or partly refined form ordinarily is available only in bags, This is also true

- of refmed sugar shipped to the mainland from Hawaii and Puerto Rico. Sugar in these
- forms usually sells at somewhat lower prices than sugar refined in continental
a-_-ivated States and, for this reason, is preferred by certain canners., Only a few cane
' ;sugar mills in contmental United States make partly refined sugar available in bags.

4, The need for reserve supplies at the beginning and end of seasonal operations
‘and ' for emergencies. About one-third of the plants using sugar in liquid or bulk
fo tn also use some bagged. One reason, particularly for plants using liquid sugar,
5 ‘insure a supply adequate for completing the seasonal operation without having
quid sugar left over. Bagged sugar can be stored successfully from one season
ext, liquid sugar cannot. A supply of bagged sugar also is handy for meeting
emergenczes such as a delay in the arrival of a delivery truck.

"T"he“ne’e’d for ‘‘canner’s’’ grade sugar in some of the products manufactured.
‘reason for using some bagged sugar is that one or more products require
of a- special quality, usually designated as ‘‘canner’s’’ grade, The National
Association has established a set of standards and methods of testing samples
ugar for the presence of bacteria most likely to cause spoilage in nonacid canned
s, such as sweetpotatoes. Certain types of bacteria are not readily destroyed by
used’ in the canning process. The sugar used, therefore, must meet unusually
andards “with respect to the nu.mber of these types present, These are the
ds. commonly referred to when canner’'s grade sugar is specified,

"'emence, ‘sanitation, and ease of handling are the major reasons for the

& vvv.__’}?&_l}lse of 11qu1d sugar in canning plants. Less manual handling is required than
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when bagged sugar is used, Also, the liquid is kept in closed containers where it is
less subject to contamination with foreign matter than if stored in dry form, Liquid
sugar, however, is not suitable for use inpreparing most frozen fruits and vegetables,
which largely excludes its use in this important segment of the industry. o

The use of dry sugar in bulk, either as the sole form of sweetener or in combina~-
tion with other forms, was reported by about half the canners interviewed. Using .
bulk sugar has some of the advantages ofusing liquid sugar and, in addition, eliminates
the expense of transporting a considerable quantity of water, which is necessary when '
liquid sugar is used. Because of the cost of transporting the water in liquid sugar,
plants situated at great distances from sources of supply are likely to find it cheaper
to buy their sugar in dry bulk rather than in liquid form. ‘ -

All the canners interviewed who purchased either corn sirup or dextrose, except
two, used these products in combination with sugar. About one-third of the canners
interviewed used sugar and corn sirup, one-fourth used sugar and dextrose, and one~
seventh used all three sweeteners. A few canners purchased a blend of liquid sugar
and corn sirup, and others expressed an interest in purchasing a blend rather than
preparing the blend in their own plant, The use of a purchased blend reduces some=-
what the equipment and labor requirements in the cannery and may also result ina
more uniform mixture of the sweetener,

COST OF SWEETENERS RELATIVE TO OTHER RAW MATERIALS
USED BY CANNERS

Sugar and other sweeteners are part of the raw materials purchased by canners.
The proportion, by weight, which sweeteners are of the total raw material which
canners use varies from zero for certain products to about three~fourths for others.
Many canned vegetables contain no added sweetener. Other products, such as most:
jams, jellies, and preserves, contain 50 percent or more of added sweetener, Frozen
fruits usually have from 15 to 25 percent of sweetener added, mostly sugar (the most
common figure being 20 percent),.

The cost of sweeteners, likewise, form a highly variable proportion of the share
of the total cost ofthe raw materialsused, For canned peaches, most canners reported
it as varying from about 25 to 35 percent, The cost of sweeteners for crarberries

was usually about one~third of the total. It was one-half or more for various-types
of jams, jellies, and preserves. For frozen fruits, the proportion varied from a-bqu_.t‘ LY

10 to 60 percent.

There are several reasons for the wide variation in the relation of sweetener
cost to total raw material cost, In the case of canned fruits, the density of packing
media may range from water to extra heavy sirup, although most fruit is prepared
in the middle classifications with either light or heavy sirup. The quantity of sweetener
added to produce the heavier sirups is considerably greater than that needed for:the.
light sirups, as indicated by the Brix specifications in table 6, ‘However, it'is/im-
possible to calculate exactly the difference in the quantity of sweetener which must
be added because of variations in the sweetness of natural fruit. ' R

The cost of the fresh fruit used by the canning industry Varies'éonsideijably with
the time and place of purchase and the kind and quality of the fruit. Price variations
of almost all fruit purchased by processors have been greater than those for"'Sugg;J;
or other sweeteners, Under the United States quota system, sugar prices have been

.

unusually stable in recent years, as compared with the prices of ‘mo"s‘f"o"t'hér: produc s.
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Quallty considerations greatly limit the extent of changes canners are able to
_make in the quantity of sweeteners used. As a result, the quantity of sweeteners
purchased is affected very slightly by moderate changes in their price, such as have
occurred in recent years. Several purchasing agents for canners indicated that they
are more concerned with purchasing sweeteners at prices no higher than those paid
by their competitiors than by changes in the general level of sugar prices which
affect everyone.

.~ Price changes which affect all producers of a commodity more or less equally
often can be offset by changes in the price of the final product. In most cases, a
small percentage change in the price of the finished product is sufficient to offset the
change in sweetener cost and may hardly be noticed by buyers or sellers because of
other factors affecting prices more or less simultaneously,

If, however, an individual canner should pay a higher price for any sweetener,
he would not be in a position to adjust the price of his product to take care of the
increased cost,. While sweetener prices have been less variable than those of many
other agricultural commodities in recent years, changes have been sufficiently large
and frequent to cause most canners to give careful attention to their buying practices,

.Lar¥ge companies, particularly those operating a number of plants, are likely
to have one or more specialists who devote more or less continuous attention to the
market for all sweeteners and who attempt to make purchases at the most favorable
times and on the most favorable terms., Deliveries of sweeteners so purchased may
be made at intervals extending for several months after purchase agreements are
made, Other companies, usually of small or medium size, may rely on a single
supplier for one or more of the sweeteners used, hoping that the prices they pay will
‘be, at least, no higher thanthe average for the season and their location. The smallest
companies use such a small volume of sweeteners that they merely make purchases
as needed and from local dealers.

ECONOMIC IMPLICATIONS

Current trends inthe use of sweeteners inthe canning industry appear considerably
v -more favorable to producers of corn sirup than to the sugar industry. The trend is
away from. home canning, where practically no corn sweeteners are used, and toward
commercial operations, where the proportion of corn sirup used has been increasing
rather rapidly. This trend has restricted the increase in the use of sugar in the
preservation of fruits and vegetables by canning.

~.Canners reported plans for further increases in the use of corn sirup, which
mdicates that the trend will continue toward less sugar and more corn sirup in
‘sweeteners used in canning. Present regulations of the Food and Drug Administration
‘place an upper limit on the proportion of corn sirup which may be included in the
:8Weeteners.used in canning various products., A number of canners, however, indi=
_cated that, if permitted, they would use alarger proportion of corn sirup in sweetening
one or more of their products. A change in Government regulations permitting the
use of corn- sxrup probably would be followed by considerable further increase in the
use of corn sirup, particularly under present price relationships.

L It is also poss1ble that consumers will develop a preference for such products
as they gradually become accustomed to the taste resulting from additional quantities
of ‘corn sirup in various canned products, If so, a reduction in the price differential
‘1,?3,,4 veen sugar and corn sirup might not be entirely effective in restoring the earlier
proportions of sugar and corn sirup used by the canning industry.,
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